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(54) CONTROL VALVE UNIT 

(57) In an EQR valve or an ISC valve used as con- 
trol valve unit lor regulating the passing quantity of oon- 
Irolled fluid circulating In internal combustion engines 
for aufomobilee and the like, the fluid path la provided 
within a housing and a control valve for controlling the 
flow rate of the controlled fluid f lowing through the fluid 
path is provided within the fluid path so that the spindle 
of the valve can maintain satisfactor/ slldableness even 
when the controlled fluid contains carbon or fbreign 
matters and. turtherrnore, a Stable coaxial position and 
holding performance can be obtained with respect to 
the linear drive of the valve spindle. And a valve spindle 
is provided to support this control valve; operating 
means to open and close the control valve by operating 
the valve spindle is provided at one end of the valve 
spindle; a lirst bearing to support the valve spindle slld- 
ably is fitted to the housing on one side of the control 
valve; and a second bearing held In the housing by a 
holding member on the other side of the control valve 
and having elasticity to suppat the valve spindle siida- 
biy is provided. 
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Description 

Technical Field 

[0001 ] The present Invention relates to a control valve 
assembly for regulating the flow amount of exhaust gas 
or intake gas flowing through an Internal combustion 
engine of an automobile, etc.« by opening and closing a 
valve by linear motion. 

Background Art 

[0002] With the operaticxi of an Internal combustion 
engine of an automobile, etc., exhaust gas or Intake 
gas, which is a controlled fluid, flows and the fkw 
amount of the controlled fluid Is regulated by control 
valve as$ont)ries. The flow anwunt of the controlled 
fluid may be regulated, for example, by an exhaust gas 
reclrculallon valve (hereinafter EQR valve) or by an idle 
speed control valve (hereinafter ISC valve), functioning 
as a control valve assembly. 
[0003] Figure 5 is a schematic structural diagram of a 
conventional EQR valve as shown in Japanese Utility 
firtode! Publication No. 6-14054, and Figure 6 Is a cross- 
sectional view showing the construction of the EQR 
vatve in Figure 5. 

[00O4] in Figures 5 and 6, exhaust gas conveyed from 
an exhaust pipe 3 connected to a combustion chamber 
2 in an engine 1 is cooled by a cooler 4, then conveyed 
to an EQR valve 5 for regulating the recirculation of the 
exhaust gas to an intake pipe (not shown) In the engine 
1 . The f k)w amount of the exhauet gas is regulated by a 
regulating valve 6 disposed in the EGR valve 5 for regu- 
lating the opening of an exhaust gas passage in 
response to a negative-pressure signal from the Intake 
pipe. "Riis exhaust gas is resupplied to the intake pipe. 
In this manner, the exhaust gas Is reoombusted in the 
engine 1, thus reducing toxic nitrogen oxides In the 
exhaust gas. Moreover, the regulating valve 6 Is oper- 
ated by frie pressure difference In a negative-pressure 
chamber 8 formed above a diaphragm 7. 
[0005] A housing 1 0 is provided with an input port 1 1 
connected to the exhaust pipe 3 of the engine 1 . an out- 
put port 1 2 connected to the Intake pipe of the engine 1 , 
and a fluid passage 13 in which the exhaust gas which 
Is the controlled fluid flows. Partway along the fluid pas- 
sage 13, the regulating valve 6 contacting a valve seat 
14 formed within the housing 10 is connected to a valve 
shaft 1 5 and slides within a shaft-bush 1 6 secured to the 
hou^ng 10. A hoWer 17 disposed below the shaft-bush 
16 in an upper portion of the fluid passage 13 prevents 
penetration by carbon or foreign matter contained in the 
exhaust gas. 

[0006] Moreover, although not shown in the figures in 
soma cases, penetration by carbon or foreign matter 
contained in the exhaust gas is prevented by disposing 
labyrinth packing, shielding, metal-ilber packing, and 
the like, inside the holder 17. 



[0007] The diaphragm 7 is sandwk;hed by keep plates 
20a. 20b. and the upper end 21 of the valve shaft 15 is 
mounted on the central portion thereof by crimping. A 
lower negative-pressure case 22 is disposed in close 

5 contact with an upper portion of the shaft-bush 16 and 
Is attached to tiie housing 10 by a screw 23 through 
packing 27 described below. The negative-pressure 
chamber 8 is formed between the diaphragm 7 and an 
upper negative-pressure case 24 and negative pressure 

^0 Is introduced thereto from a negative-pressure source 
(not shown) by means of a negative-pressure inlet pipe 
25 passing through and mounted on the upper nega- 
tive-pressure case 24 which cooperates with the lower 
negative-pressure case 2Z to hold the perimeter of the 

#5 diaphragm 7 therebetween. Moreover, the regulating 
valve 6 connected to the valve shaft 15 Is pressed 
downwards by a spring 26 disposed inside the upper 
negative-pressure case 24, but the diaphragm 7 may 
move upwards depending on the magnitude of the neg- 

20 ative pressure conveyed to the negative-pressure 
chamber 8. and for that reason the regulating valve 6 
may be driven upwards, varying the opening of the reg- 
ulating valve 6. The padgng 27 is interposed between 
ttie housing 1 0 and the lower negative-pressure case 22 
and shuts out the heat from the housing 1 0. 
[POOS] In a construction having a single shaft-bush 
such as that in Rgure 6. because the amount of fluid 
controlled by EGR valves has Increased with the 
strengthening of exhaust gas regulations, or because 

30 the amount ol exhaust from truck engines 1 1s large and 
the recirculation of exhaust gas by EQR valves for 
trucks is great, the need for large bores has increased 
even in the case of single regulating valves, and there- 
fbre, there has been a tendency fbr the weight on the 

3S end of the valve shaft to be problematic. Figure 7 shows 
a control valve assembly tn which both ends of a valve 
shaft having a regulating valve secured thereto are held 
by shaft-bushes or brace plates In order to improve lln^ 
ear-drive control valve assemblies In whk:h stable reten- 

40 tksn against the vibrations, eta, of the internal 
combustion engine was difficult with only a single shaft- 
bush as above. 

[0009] Figure 7 is a cross-sectional view showing the 
construction of another conventional EQR valve such as 

4s that disclosed In Japanese Patent Application Lald- 
Open No. 58-37374. for example. 
10010] In the numbering used In Rgure 7. the same 
numbering as that used In Figure 6 represents identical 
or coH'esponding parts. The construction shown in Fig- 

50 ure 7 has, in addition to the construction of Figure 6, a 
valve shaft 15 connected to the regulating valve 6 
extending beyond the regulating valve 6, an end portion 
15a thereof being gukJed by Insertion into the central 
boss 30a of a brace plate 30 secured to the housing 10. 

65 [0011] Meanwhile, there may be large surges in the 
controlled fluid, and Figure 8 shows a control valve 
assembly in which two regulating valves are disposed 
coaxialiy, so that the pressure of the controlled fluid is 
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applied to the two regulating valves in mutually Ofi^site 
directions in orcfer to cancel out these surges. In this 
construclion. the valve shaft securing the regulating 
valves must be lengthened. 

[001 2] Figure 8 is a crossrsectlonal view showing the s 
construction of a conventional ISC valve such as that 
disclosed In Japanese Utility Model Application Laid- 
open No. 58-4759. tor example. 
[0013] In the numbering used In Figure 8, tiie same 
numbering as that used In Figure 6 or 7 represents iden- io 
tlcal or con-esponding parts. The ISC valve shown in 
Figure 8 has a valve shaft 15 contacting a plunger rod 
32 moved linearly by a solenoid coil 31 , and two regulat- 
ing valves 6 connected thereto. Because the length of 
extension of tiie valve shaft 15 beyond the shaft-bush is 
16 secured to the housing 10 on tiie solenoid coil 31 
side is particularly large and cannot be supported by the 
shaft-bush 16 alone, an end portion 15a of the valve 
shaft 15 at the opposite end from that contacting the 
solenoid coil 31 being tiie drive source for opening and 20 
closing the regulating valve 6 is guided by Insertion into 
the central boss 30a of the brace plate 30, in tiie same 
way as in Figure 7, wltii the aim of stabilizing sliding. In 
addition, in order to avoid deterioration of sliding due to 
carbon or foreign matter contained In the controlled fluid as 
penetrating tiie sliding portion between the valve shaft 
15 and the shaft-bush 16 or the sliding portion between 
tiie central boss portion 30a and the end portion 15a, 
the central boss portion 30a of the brace plate 30 con- 
structed in the fluid passage 1 3 is constructed such tiiat so 
a shielding material 33 capable of expanding and con- 
tracting freely relative to the linear motion so as not to 
affect the sliding covers the shaft-bush 18 on tfie side 
nearest to the fluid passage 1 3, or the central boss por- 
tion 30a and the end portion 1 5a. ^ 
[0014] However, because conventional EQR valves 
and ISC valves have had tiie above constructions, thay 
have suffered from the problems described below. 
1001 51 In a control valve assen^ly in whldi botti sides 
of tiie regulating valve secured to the valve shaft are <o 
held by bushes or brace plates in order to achieve linear 
motion stabilized against the vibrations of the internal 
combustion engine, etc., the shaft-bush holding the 
valve shaft connected to the diaphragm or the solenoid 
coil being tiie drive source for opening and closing the « 
regulating valve and the brace plate disposed on the 
opposite side are Installed in tifie fluid passage. For that 
reason, when tiie controlled fluid contains carbon or for- 
eign matter, carbon or foreign matter penetrates tfie 
sliding portion between the central boss portion of tiie eo 
brace plate and tiie valve shaft. 
[0O1 6] In addition, since the central boss portion of the 
brace plate is installed in the fluid passage, a blind 
recess is formed making it difficult to flush out any for- 
eign matter wNch has penetrated. Furthermore, when 55 
the controlled fluid is a high-temperature gas, tiie gas is 
cooled in the small gap formed by tiie Wind recess, facil- 
itating the formation of condensation, and there is a risk 



tiiat corrosion or solidification of any foreign matter 
which has penetrated will obstruct stable etidlng of the 
valve shaft. 

[0017] Furtiiermore, in a construction In which botti 
ends of tiie valve shaft are slldably held by rigpd valve 
bushes or brace plates, concentricity is required 
between the shaft-bush and the central boss portion of 
tiie brace plate In order to ensure stable sliding of the 
valve shaft, making high-precision machining neces- 
sary Otherwise, if high-precision macliining Is not used, 
It has been difficult to ensure stable sliding of the valve 
shaft witiiout reducing tiie precision of the valve shaft 
support by enlarging the space between the central 
boss portion and tiie valve shaft. 
[0018] Consequently, the present invention aims to 
provide a control valve assembly enables a valve shaft 
to maintain good sliding even when a controlled fluid 
contains carbon or foreign matter. 
[001 9] Furthemiore, tiie present invention additionally 
aims to provide a control valve assembly for an inlennal 
combustion engine enabling stable shaft positioning 
and holding performance relative to the linear motion od 
tiie valve shaft. 

Disclosure of the Invention 

[0020] The present Invention comprises a fluid pas- 
sage disposed inside a housing, a regulating valve drs- 
poeed inside the fluid passage for regulating the flow of 
a controlled fluid flowing through tiie fluid passage, a 
valve shaft for supporting the regulating valve, and an 
actuator disposed at one end of tiie valve shaft for open- 
ing and closing the regulating valve by actuating tiie 
valve shaft, a f ir« shaft-bush mounted to the housing on 
one side of the regulating valve for slldably supporting 
the valve shaft and an etastic second shaft^busli held 
on tiie housing by a holding member on the opposite 
Side of tiie regulating valve for slidaWy supporting the 
valve shaft. TTius, even H carbon or foreign matter con- 
tained In the controlled flukJ accretes between the valve 
shaft and the second shaft-bush, good sliding between 
the valve shaft and the second shaft-bush can be main- 
tained with the cartx)n or foreign matter being scraped 
away by a small slkling resistance, and misalignment of 
the axes between tiie first shaft-bush and the second 
shaft-bush can be absorbed, the need for highisrecision 
machining in the second shaft-bush can also be elimi- 
nated, and furtiier stable shaft positioning and holding 
performance can be achieved. 
[0021] The present invention may also comprise a 
second shaft-bush formed from fine metal wire. Thus, 
because the valve shaft and an inside diameter portion 
of tiie second shaft-bush are placed in contact with 
each otiier witii elastic and uniform force, tiie valve shaft 
can slide on ttie minimal surface area of the fine metal 
wire. Furthermore, even rf high-visoosity carbon and for- 
eign matter in the exhaust gas composed of compo- 
nents with a range of molecular weights accretes 
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between the vatve shaft and the second shaft-bush, the 
carbon or foreign matter can be scraped away by the 
small aliding resistance, and misalignment of the axes 
between the first shaft-bush and the second shaft-bush 
can be absorbed, the need for high-precision machining s 
in the second shaft^ush can also be eliminated, and 
further stable shaft positioning and holding performance 
can be achieved. In addition, since the flow around the 
second shaft-bush portion is improved, even if the con- 
trolled fluid is a high'terrperature gas. the occurrence of w 
condensation by oooling of the gas is prevented, ena- 
bling the suppression of corrosion or the solidification of 
any foreign matter which ha? penetrated. 
[0022] The present invention may also be provided 
with a recess on the apposite side of the second shaft* is 
bush from the fluid passage. Thus, even if carbon or for- 
eign matter contained In the controlled fluid accretes 
between the vaive shaft and the second shaft-bush, it 
can be screed away by the second shaft^xjsh and 
allowed to accumulate in the recess. 20 
[0023] In the present invention, the holding member 
may also be provided with at least one aperture for cir- 
culation through the fluid passage and the recess por- 
tion. Thus, since most of the controlled fluid flows 
through the aperture, the amount of carbon and foreign 
matter in the controlled fluid flowing between the valve 
shaft and tiie second shaft-lsush can be reduced. 
[0024] In the present invention, the holding member 
may be designed such that the second shafl-bush is 
removably mounted. Thus, the holding member can be 50 
mounted to the second shaft-bush before the holding 
member is installed in the housing, reducing the atten- 
tion required when conveying or handling the second 
shaft-bush, a body shaped from fine metal wire, thereby 
enabling the assembly operation to be Improved, and ss 
weight to be reduced. 

[0025] In the present invenllon, the recess may be 
designed so as to be removably mounted- Thus, carbon 
or foreign matter from the controlled fluid which has 
accumulated In the recess can be removed. 
[00261 The present Invention may also comprise a 
fluid passage disposed Inside a housing, a regulating 
valve disposed inside the fluid passage for regulating 
the flow of a controlled fluid flowing through the fluid 
passage, a valve shaft for supporting the regulating 45 
valve, an actuator for opening and closing the regulating 
vaive by actuating the valve shaft, and an elastic shaft- 
bush mounted to the housing for supporting the valve 
shaft at least one point so as to slide freely. Thus, even 
if carbon or foreign matter contained in the controlled so 
fluid accretes between the valve shaft and the second 
shaft-bush, good sliding of the valve shaft can be main- 
tained, and misalignment of the axes between the shaft- 
bushes bush can be absorbed when a plurality of shaft- 
bushes are used, the need lor high-precision machining 66 
in the elastic shaft-bush can be eliminated, and stable 
shaft positioning and holding performance can be 
achieved. 



Brief Description of the Drawings 
[0027] 

Rgire 1 is a cross-sectional view showing the con- 
struction of a control valve assembly according to 
Embodiment 1 of the present invention; 
Figure 2 is a cross-sectional view showing the con- 
struction of a control valve assembly according to 
Embodiment 2 of the present invention; 
Figure 3 is a aoss-eectronal view showing the con- 
struction of a control valve assembly according to 
Embodiments of the present invention; 
Rgire 4 is a partial plan view showing the holding 
member from Figure 3; 

Figure 5 is a schematic stnjctural diagram of a con- 
ventional EGR valve; 

Rgure 6 is a cross-sectional view showing the con- 
struction of the EGR valve in Figure 5; 
Figure 7 Is a cross-sectional view showing the con- 
struction of another conventional EGR valve; and 
Rgure 8 Is a cross-sectional view showing the con- 
struction of a conventional ISC valve. 

Best mode for carrying out the Inventton 

\p02Sl The present invention will now be explained in 
detail with reference to the attached drawings. Moreo- 
ver, the present invention relates to a control valve 
assembly, for example, a control vatve assembly having 
a construction in which both sides of a regulating valve 
secured to a valve shaft in an EGR vaive or an ISC valve 
are held by a shaft-bush or a brace plate. Consequent! y, 
since the same construction applies in the case of either 
an EGR valve or an ISC valve, the present invention will 
be explained below using an EGR valve Furthermore, 
the construction and action of the schematic stnjctural 
diagram in Figure 5 represents the same construction 
and action as the present invention. 
[0029] Figure 1 is a cross-sectional view showing the 
construction of a control valve assembly according to 
Embodiment 1 of the present invention. 
[0030] In Rgure 1, an EGR vaive 5 is mainly com- 
prises the following parts. A cast-iron housing 10 is pro- 
vided with a fluid passage 13 therein comprising an 
input port 11 and an output port 12, and exhaust gas 
which is a controlled fluid flows through the fluid pas- 
sage 13. A stainless regulating valve 6 is disposed 
within the fluid passage 13 comes into contact with a 
stainless valve seat 14 formed Inside the housing 1 0 for 
regulating the amount of controlled fluid flowing through 
the fluid passage 13. A stainless valve shaft 15 is con- 
nected to the regulating valve 6 for supporting the regu- 
lating vaive e. A rubber diaphragm 7a is held between 
keep plates 20a, 20b inside a metal bracket 40 mounted 
to the housing 10 by a screw 23 and is subjected to a 
downward action due to negative pressure introduced to 
a negative-pressure chamber 8 between the rubber dia- 
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phragm 7a and a metal negative-pressure case 41 via a 
negative-pressure inlet pipe 25. A njbber diaphragm 7b 
is held centrally by a metal spacer 43 for n^intalning the 
spacing between a metal keep plate 42 and the dia- 
phragm 7a and Is secured together with the diaphragm 
7a and the keep plates 20a, 20b by being fastened by a 
nut 44, forming a seal between the negative-pressure 
chamber 8 and the valve shaft 15. The outer circumfer- 
ence of the diaphragm 7b is secured by crimping to a 
second edge of the negative-pressure case 41, a first 
edge of which is connected to the housing 10 by being 
held between a bracket 40 and a metal or resin cover 
47, A spring 26 is disposed between the diaphragm 7a 
and the negative-pressure case 41, and the action 
thereof pushes the diaphragms 7a. 7b upwards, but the 
diaphragms 7a, 7b move downwards in response to the 
magnitude of the negative pressure introduced to the 
negative-pressure chamber 8, and thus the regulating 
valve 6 is actuated downwards changing the degree of 
opening of the regulating valve 6, The diaphragms 7a, 
Tbi the negative-pressure chamber 8. the keep plates 
20a, 20b, 42» the nut 44, the negative-pressure case 41 , 
the spacer 43, the bracket 40, and the cover 47 consti- 
tute an actuata for opening and closing the regulating 
valve 6, and are dl^x)3ed at one end cf the valve ehaft 
15. 

[0031] A shaft-bush 16 Is made of caiton or a sintered 
copper-based alloy mounted to the housing 10 on one 
side of the regulating valve 6 for slidaUy supporting the 
valve shaft 15. and a stainless holder 17 is disposed 
below the shaft^bush 1 6 fbr preventing carbon or foreign 
matter contained in the eadiaust gas passing through 
the fluid passage 13 from penetrating into the shaft- 
bush 16 or accreting to the valve shaft 16 which slides 
though the shaft-bush 16. 

[0032] Moreover, although not shown, carbon or for- 
eign matter contained in the exhaust gas passing 
through the fluid passage 13 may be prevented from 
penetrating into the 5haf^bush 16 or accreting to the 
valve shaft 15 which slides though the shaft-bush 16 by 
disposing labyrlntti packing, shielding, metal fiber pack- 
ing, or the like. Inside the holder 1 7. 
[0033] An elastic shaft-bush 45 is held on the housing 
on the opposite side of the regulating valve 6 by a hold- 
ing plate 46 for slidably supporting the valve shaft 15. 
The shaft-bush 45 has an Inside diameter slightly 
smaller than the outside diameter of the valve shaft 15 
and an outside diameter slightly larger than the inside 
diameter of a boss 46a described below, and Is formed 
into a cylindrical shape by braiding a single strand of 
fine stainless metal wire having a diameter of 0,15 mm, 
for example, so as to be elastic, and winding the braid 
Into a roll. The holding plate 46 is stainless, a boss 46a 
Is formed at the center thereof for holding the shaft-bush 
45. and a recess 46b having a diameter larger than the 
outside diameter of the valve shaft 15 is fbrmed on the 
opposite side from the boss 46a. The holding plate 46c 
has an inside dian^eler larger than the outside diameter 



of the valve shaft 15 and an outside diameter slightly 
larger than the Inside diameter of the boss 46a, and Is 
secured by press f itting or by crimping ttie upper edge of 
the inside diameter of the boss 46a after inserting the 

5 shaft-bush 45 Inside the boss 46a. 

[0034] By employing this soft of a construction of tills 
land, because the valve shaft 15 and the inside diameter 
portion of the shaft-bush 45 are placed in contact witti 
elastic and uniform force by holding the shaft-bush 46 

10 with the holding plate 46, ttie valve shaft 15 can slide 
and be supported by the minimal surface area of the 
fine metal wire. Furtiiermore, even if high-viscosity car- 
bon and foreign matter in the exhaust gas composed of 
components with a range of molecular weights accretes 

15 to the valve shaft 15, the carbon or foreign matter can 
be scraped away by a small sikiiing resistance and accu- 
mulated in the rocess 46b. Furthermore, because the 
shaft-bush 45 is fbrmed from fine metal wire, ftow Is 
improved, so that even if the controlled fluid is a high- 

20 temperature gas, the occunrence of condensation 
formed by cooling of the gas is prevented, enabling the 
suppression of corrosion and the solidification of foreign 
matter wNch has penetrated tiierein. 
[0035] In addition, in SLjpporting both ends of the valve 

25 shaft 15 so as to slide freely, because one end is sup- 
ported by a rigid shaft-bush 1 6 and tiie other end is sup- 
ported with elastic and uniform force by an ela^ic shaft- 
bush 45 fonmed from fine metal wire, misalignment of 
the axes of the shaft-bush 1 6 and the shaft-bush 45 can 

30 be absorbed. Furthermore, because there is no tonger 
any need to provWe spacing between the valve shaft 1 5 
and the shaft-bush 45 for sliding, the need for high-pre- 
clsfon machining in the shaft-bush 45 is eliminated, and 
also stable shaft positioning and hokling performance 

35 can be achieved, 

[0036J Moreover, In the above embodiment, the shaft- 
bush 45 is braided from fine metal wire and wound up 
Info a roll to form a cylindrical shape, but the same effect 
can be achieved by forming the fine meta] wire into an 

40 non^woven compact. 

[0037] Next, a control valve assembly according to 
another embodiment of the present invention wW be 
explained using Rgure 2. 

[0038] Figure 2 is a cross-sectional view showing the 
45 construction of a control valve assembly according to 
Embodiment 2 of the present Invention. 
(003d| In the numbering used In F^ure 2. the same 
numbering as that used in Rgure 1 1ndicates the same 
or corresponding parts. Figure 2 differs from Figure 1 
so only in the construction of a stainless holding plate 
assembly 50 comprising holding plates 50a. 50b. 50c. 
The holding plate 50a having an aperture in the center 
thereof with a diam^er greater than ttie outside diame- 
ter of tiie valve shaft 15, is formed with a boss 50d hav- 
6S ing a diameter smaller tiian the oulside diameter of the 
shaft-bush 45. and has one or more apertures 50e out- 
side the outer circumferential perimeter of a boss 50d. 
The holding plate 50b having an aperture in the center 
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thereof with a diameter greater than the outside diame- 
ter of the valve shaft 15. has apertures 50f which are the 
same size and in the same positions as the apertures 
50e in the holding plate 50a, The holding plate 50c has 
a recess 50g formed in the center thereof so as not to 
tTlocfc the apertures 50e, 50f, and is mounted to the 
housing 10 by a screw 51 . 

[0040] By employing this sort of construction, the 
same operational effects as In Embodiment 1 are exhib- 
ited, Namely, because the valve shaft 15 and the in^'de 
diameter portion of the shaft-bush 45 are placed in con- 
tact with elastic and uniform force by holding the shaft- 
bush 45 with the holding plate assembly 50, the valve 
shaft 1 5 can slide and be supported by the minimal sur- 
face area of the fine metal wire. Furthemiore. even if 
high-viscosfty carbon and foreign matter in the exhaust 
gas conrposed of components with a range of molecular 
weights accretes to the valve shaft 16, Wie cartx?n or for- 
eign matter can be scraped away by a small sliding 
resistance and accumulated in the recess 50g. Further- 
more« because the shaft-bush 45 is formed from fine 
metal wire, flow Is improved, so that even if the control- 
led ftuid is a high-temperature gas, the occurrence of 
cond^sation formed cooling of the gas is prevented, 
enabling the suppression of con-osion and the solidifica- 
tion of foreign matter which has penetrated. As a result, 
it is possible to provide a control valve asserhbly em* 
bllng good sliding of the valve shaft 16 to be maintained 
even when the controlled fluid contains caribon or for- 
eign matter. Furthermore, In supporting both ends of the 
valve shaft 15 so as to slide freely, because one end Is 
supported by a rigid shaft-bush 16. and the other end is 
supported with elastic and unifbrm force by an elastic 
shaft-bush 45 formed from fine metal wire, misalign- 
ment of the axes of the shaft-bush 16 and the shaft- 
bush 45 can be absorbed. Furthermore, because there 
is no longer any need to provide spacing between the 
valve shaft 15 and the shatt-bush 45 for sliding, the 
need for high-precision machining in the shaft-bush 45 
is eliminated, and also stable shaft positioning and hold- 
ing perfbmiance can be achieved. 
[0041] In addition, because apertures 50e, 50r are 
provided and the recess portion 50g is disposed so as 
not to btock the apertures 60e, 50f. most of the exhaust 
gas flows through the apertures 50e, 50f, enabling the 
amount of cartoon and foreign matter contained in the 
exhaust gas flowing around the shaft-bush 45 to be 
reduced. Furthermore, any foreign matter which has 
accumulated in the recess 50g can be cleaned out by 
removing the screw SI arxi the holding plate 50c. 
[0042] Figure 3 Is a cross-sectional view showing the 
construction of a control valve assembly according to 
Embodiment 3 of the present invention. Figure 4 is a 
partial plan view showing the holding member from Rg- 
ure 3. 

[0043] In the numbering used in Rgure 3, the same 
numbering as that used In Figure 2 indicates the same 
or con-esponding parts. Figure 3 differs from Rgure 2 
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only In the construction of a stainless holding plate 
assembly 60 comprising holding plates 60a, 60b, 60c. 
The holding plate 60d has an aperture in the center 
thereof having a diameter greater than the outside 

s diameter of the valve shaft 1 5. is fbrnied with a boss 60d 
having a diameter smaller than the outeide diameter of 
the shaft-bush 45, and has one or more apertures 60e 
outside the outer circumferential perimeter of the boss 
60d, as shown in Rgure 4. The holding plate 60b has an 

10 aperture In the center thereof having a diameter greater 
than the outside diameter of the valve shaft 15. is 
shaped into a disk being smaller than the inside of the 
apertures 60e in the holding plate 60a, and is provided 
with a plurality of labs 60f around the outer circumf eren- 
tial edge thereof so as to grip the inside of the apertures 
60e, being secured by bending and crmiping the tips of 
the tabs 60f . The holding plate 60c has a recess 60g In 
the center thereof formed so as not to block the aper- 
tures 60e. 

20 [0044] By using a construction of this kind, the same 
operational effects as in Embodiment 2 are exhibited. 
Namely, because the valve shaft 15 and the inside 
diameter portion of the shaft-bush 45 are placed in con- 
tact with elastic and uniform fdrce by holding the shaft- 

26 bush 45 with the holding plate assembly 60, the valve 
shaft 1 5 can slide and be supported by the minimal sur- 
face area of the fine metal wire. Furthermore, even If 
high-viscosity carbon and foreign matter in the exhaust 
gas composed of components with a wfcle range of 

30 molecular weights accretes to the valve shaft 15. the 
carbon or foreign matter can be scraped away with a 
small sliding resistance and accumulated in the recess 
60g. Furthermore, because the shaft-bush 45 is formed 
from fine metal wire, the flow Is good, so that even if the 

35 controlled fluid is a high-temperature gas, the occur- 
rence of condensation formed by cooling of the gas Is 
prevented, enabling the suppression of corrosion and 
the solklif ication of any foreign matter which has pene- 
trated. As a result, it is possble to provide a control 

40 valve assembly enabling good sliding of the valve shaft 
15 to be maintained e^/en when the controlled fluid con- 
tains cart>on or foreign matter. Furth«"more. in support- 
ing both ends of the valve shaft 1 5 so as to slide freely, 
because one end is supported by a rigid shaft-bush 16. 

45 and the other end Is supported with elastic and uniform 
Ibroe by an elastic shaft-bush 45 formed from fine metal 
wire, n^sallgnment of the shaft-bush 16 and the shaft- 
bush 45 can be absorbed. Furthermore, because there 
Is no longer any need to provide spacing between the 

60 valve shaft 15 and the shaft-bush 45 for sliding, the 
need for high-precision machining in the shaft-bush 45 
is eliminated, and also stable shaft positioning and hold- 
ing performance can be achieved. Furthermore, 
because apertures 60e are provided, and the recess 

55 portion 60g Is disposed so as not to block the apertures 
60e, most of the exhaust gas flows through the aper- 
tures 60e, enabling the amount of carbon and foreign 
matter contained in the exhaust gas flowing across the 



15/25 * RCVD AT 4/23/2007 12:44:57 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/20 * DNI8:2738300* CSID:+i 212319 5101 « DURATION (mm-S5):09^8 



APR. 23. 2007 12;52PM 



+1-212-319-5101 customer 01933 



NO. 1815 P. 



16 



11 EPO! 

shaft-bush 45 to be reduced. Furthermore, any fbrergn 
matter which has aociimulated in the recess 60g can be 
cleaned out by removing the screw 51 and the holding 
plate 60c. 

[0045] In addition, whereas In the case of Embodi- 
meat 2, when assembling the holding plate assembly 50 
in the housing 10, the shaft-bush 45 Is inserted into the 
holding plate 50a and then the holding plate 50b Is 
mounted, in the case of Embodiment 3. the shaft-bush 
45 can be mounted to the holding plates 60a. 60b 
before mounting the holding plate assembly 60 to the 
housing 10, reducing the attention required when con- 
veying cr handling- the shaft-bush 45 which is a body 
shaped from line metal wire, thereby enabling the 
assembly operation to be improvedp and weight to be 
reduced. 

10046] Moreover, in the above embodiments, shaft- 
bushes 16, 45 are disposed on both sides of the regu- 
lating valve 6, but a shaft^bush 16, 45 may be disposed 
on one side of the regulating valve only and the same 
operational effects will be exhibited. 



90e26A1 12 

recess on the opposite side of said second shafl- 
bush fi'om said fluid passage. 

4. The control valve assembly according to Claim 3 
5 wherein said holding member is provided with at 
least one aperture for allowing flew through said 
fluid passage and said recess. 

6. The control valve assembly according to Claim 4 
10 wherein said holding member Is designed such that 
said second shaft-bush is removably mounted. 

6. Tbe control vatve assembly according to Claim 4 
wherein said recess Is designed so as to be remov- 

is ably mounted. 

7. The control valve assembly ecoordBng to Claim 5 
wherein said recess is designed so as to be remov- 
ably mounted. 

8. A control valve assembly comprising: 



Industrial Applicability 

[0047] As explained above, the control valve assembly 
according to the present invention applies to an EGR 
valve or an ISC valve as a control valve assembly ena** 
biing good slWing of a valve shaft to be maintained even 
when a controlled fluid contains carbon or foreign mat- 
ter. 

Claims 

t . A control valve assemt>ly comprising: 

a housing having a fluid passage therein; 
a regulating valve disposed in said fluid pas- 
sage for regulating the flow of a controlled fluid 
flowing through said fluid passage; 
a valve shaft for supporting said regulating 
valve; 

an actuator disposed at one end of said valve 
shaft for opening and closing said regulating 
valve by actuating said valve shaft; 
a first shaft-bush mounted to said housing on 
one side of said regulating valve ibr slldably 
supporting said valve shaft; and 
an elastic second shaft-bush held on said 
housing on the other side of said regulating 
valve by a holding member for slldably support- 
ing said valve shaft so as to slide freely. 

2. The control valve assembly according to Claim 1 
wherein said second shaft-bush is formed from fine 
metal wire. 

3. The control valve assembly according to Claim 2 
wherein said holding member is provided with a 



a housing having a fluid passage therein; 

a regulating valve disposed in said fluid pas- 

sage for regulatir^ the flow of a controlled fluid 

flowing through said fluid passage; 

a valve shaft for supporting said regulating 

valve; 

an actuator for opening and closing said regu- 
30 lating valve by actuating said valve shaft: and 

an elastic shaft-bush mounted to said housing 
for slidabfy supporting at least one point on 
said valve shaft. 

95 
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FIG. 3 
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FIG, 4 
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FIG, 5 
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FIG, 8 
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